Backgrounds and Aims As treatment for esophageal cancer often involves a multidisciplinary approach, the initial endoscopic report is essential for communication between providers. Several guidelines have been established to standardize endoscopic reporting. This study evaluates the compliance of esophagogastroduodenoscopy (EGD) and endoscopic ultrasound (EUS) reporting with the current national guidelines. Methods Combining the National Comprehensive Cancer Network and Society of Thoracic Surgeons guidelines, 11 quality indicators (QIs) for EGD and 8 for EUS were identified. We evaluated initial EGD and EUS reports from our institution (Memorial Sloan Kettering [MSK]) and outside hospitals (OSHs) and calculated individual and overall quality measure scores. Scores between locations were compared using the Wilcoxon signed-rank test and McNemar's test for paired data. Results In total, 115 initial EGD reports and 105 EUS reports were reviewed for patients who underwent surgery for esophageal cancer between 2014 and 2016. The median number of QIs reported for the initial EGD was 4 (IQR, 3-6)-only 34% of reports qualified as Bgood quality^(those with ≥ 6 QIs). None of the reports included all QIs. For patients who underwent EGD at both MSK and an OSH, 32% of reports from OSHs were good quality, compared with 68% from MSK (p < 0.001). Compliance with QIs was better for EUS reports: 71% of OSH reports and 72% of MSK reports were good quality. Conclusions Detailed information on the initial endoscopic assessment is essential in today's age of multidisciplinary care. Identification and adoption of QIs for endoscopic reporting is warranted to ensure the provision of appropriate treatment.
Introduction
Treatment of esophageal carcinoma has evolved significantly over the last decade. Whereas, in the past, surgery was the best option for cure for all patients, today, a variety of endoscopic, surgical, and chemoradiotherapeutic options are available, allowing for a tailored approach for each patient. A detailed and accurate report of the initial endoscopic evaluation is essential to transmit accurate information among the multiple providers often involved in the care of patients today. Esophagogastroduodenoscopy (EGD) allows clinicians to evaluate the patient's anatomy (hiatal hernia, location of the gastroesophageal junction [GEJ] ), determine the presence and extension of Barrett's esophagus, and perform a biopsy if there is clinical suspicion for malignancy. In patients with known or obvious cancer, EGD enables documentation of important characteristics including the size and location of the tumor, as well as degree of luminal obstruction. Endoscopic ultrasound (EUS) adds valuable staging information by identifying the depth of tumor invasion as well as the presence and location of suspicious lymph nodes. It also allows lymph node sampling via fine needle aspiration (FNA). 1 The information obtained by EGD and EUS is fundamental for disease staging and treatment tailoring. Early-stage esophageal cancer can, in fact, be treated with endoscopic therapy, such as endoscopic mucosal resection, endoscopic submucosal dissection, or radiofrequency ablation, 2,3 whereas more-advanced disease is mostly treated with multimodality therapy, including chemotherapy, radiation, and surgical resection. 4, 5 The providers involved in the treatment of patients with esophageal cancer rely on EGD and EUS reports to select patients for appropriate treatment as well as to plan the radiation field, plan the extent of surgical resection, and consider the need for future enteral feeding. As such, a detailed report of the initial endoscopic evaluation is important for preoperative planning.
The quality of the information included within the endoscopic report in patients with esophageal cancer is often inconsistent. The diagnosis is mostly stated but details that would be helpful for therapeutic planning are missing. Several national organizations, such as the National Comprehensive Cancer Network (NCCN) and the Society of Thoracic Surgeons (STS), have published quality indicator (QI) guidelines in an attempt to standardize the information presented in the endoscopic report. 1, 6 Despite the important therapeutic implications, physician compliance with these established guidelines has not been extensively studied in patients undergoing treatment for esophageal cancer. The aim of this study was to identify the compliance of endoscopic reports with these guidelines in surgical patients. Additionally, we aimed to identify areas of relatively poor compliance so that these areas can be targeted for immediate improvement.
Patients and Methods
Merging the NCCN and STS guidelines, we compiled a list of 11 QIs for EGD reports and 8 for EUS reports (Table 1) . For the EGD QI list, eight items were common from both guidelines and were included in our list; in addition, three more items (gastric extension, retroflexion, and hiatal hernia) were kept from the original STS guidelines. Several items from STS guidelines were excluded, including tumor morphology and location of the squamocolumnar junction as these factors may be difficult to ascertain. For the EUS QI list, seven common items of both guidelines were identified and included in our current list and the FNA item was kept from the NCCN guidelines.
Patients who underwent esophagectomy for esophageal cancer were identified from an IRB-approved Memorial Sloan Kettering (MSK) institutional database prospectively maintained by the Thoracic Surgery Division. As the aim of our study was to characterize the current compliance of endoscopic reports, and since the STS guidelines were published in 2013, only patients who underwent surgery between March 2014 and February 2016 for confirmed esophageal cancer were included in our study. Patients with precancerous dysplastic lesions, those who had missing endoscopy reports, and those who had obstructive tumors that prevented the passage of the endoscope were excluded from the analysis.
Since most patients already had an EGD or EUS examination before being referred to our institution, both reports of the outside hospital (OSH) study and the study done at MSK (when repeated) were evaluated. The pretreatment EGD and EUS reports were reviewed and graded with respect to their compliance with the established QI criteria. Diagnostic pictures obtained during the endoscopy and included with the report were not taken into consideration during the report evaluation as these were not consistently available in our database. Quality measure scores were generated for each report. An EGD report was considered to be of Bgood quality^if it included at least 6 of the 11 relevant QI criteria. Similarly, an EUS report was considered to be of good quality if it included at least five of eight criteria. Thus, this definition was applied for each single study when at least 50% of the QIs were satisfied. The proportion of reports that contained a certain number of criteria (e.g., ≤ 2) as well as the relative compliance rates for each criteria was calculated. Since it is a routine practice at our institution to perform an EGD prior to proceeding with EUS, among patients with reports from both MSK and OSH, the QI compliance scores for EGD and EUS reports were compared between the two sites using Wilcoxon signed-rank test and McNemar's test for paired data. Statistical analyses were performed using SAS 9.4 (SAS Institute, Inc., Cary, NC). All statistical tests were two-sided and p < 0.05 is considered significant. 
Results
We identified 119 patients who underwent esophagectomy for esophageal cancer between 2014 and 2016. Of these, 117 patients had the first endoscopic study at OSH and 2 patients had it at MSK.
The median age of the 119 patients was 64 years (IQR, 57-69 years), 79% of patients were male, 85% were white, and adenocarcinoma was the most common histologic subtype (92%). Ten (8%) underwent initial EGD for surveillance of known Barrett's esophagus. The majority of EGDs were performed for new or worsening of symptoms-the three most common indications for endoscopy among these patients were dysphagia (70%), weight loss (16%), and gastrointestinal bleeding or anemia (10%). Sixteen patients (13%) went straight to surgery due to early-stage disease, whereas the majority of patients (87%) received neoadjuvant treatment for their advanced disease before a radical resection.
Of the 119 patients, 4 patients were excluded from analysis of EGD QI due to tumor obstruction for EGD (n = 1) and unavailable report for initial EGD at OSH (n = 3). Twenty patients were excluded from analysis of EUS due to tumor obstruction for EUS (n = 8) and missing EUS report (n = 12).
Of patients with available initial EGD reports, 113 underwent EGD at OSH and 2 underwent EGD at MSK.
Almost half of the patients underwent EGD at both MSK and OSH (46.1%, 53/115).
In patients with EUS reports, 52 studies were done at OSH and 53 at MSK, with 6 performed at both places.
None of the analyzed EGD or EUS reports contained all of the established QI criteria. The median number of QI criteria reported in the initial 115 EGD studies was 4 (IQR, 3-6). Only 34% (N = 39) of the initial EGD reports included ≥ 6 QIs, the criterion for good quality (Fig. 1) . Compliance was highest for information regarding biopsy (100%), gastric extension (61%), and proximal edge of the tumor (56%). Compliance was lowest for the Prague C&M classification for Barrett's esophagus, with only 9% of endoscopic reports containing this information among the 29% of patients with Barrett's esophagus (Fig. 2) . For 53 patients who underwent EGD at both MSK and an OSH, the median number of QI criteria reported was 6 (IQR 5-7) for MSK and 4 (IQR 3-6) for OSH (p < 0.001). Additionally, for patients who underwent EGD at both MSK and an OSH, 32% of OSH reports were of good quality, compared with 68% of MSK reports (p < 0.001). Furthermore, there were moderately different compliance rates between MSK and OSH with respect to several specific criteria (Fig. 3) .
The median number of QI criteria reported in the 52 EUS studies at OSH was 6 (IQR, 4-7) and was the same for the 53 EUS studies at MSK. Seventy-one percent of EUS reports at OSH were good quality (≥ 5 QIs), compared with 72% at MSK. Compliance was highest at OSH for T-stage information (100%), nodal location (87%), and nodal size (83%). Conversely, compliance was lowest for nodal FNA (23%) and tumor thickness (35%). For MSK, compliance was highest for T-stage (98%), N-stage (91%), nodal location (77%), and thickness (75%), and lowest for nodal FNA (11%). The data on EUS reports are summarized in Fig. 4 .
Discussion
EGD and EUS are crucial in the diagnosis and preoperative work-up of esophageal cancer patients, but their utility is determined by the completeness of the endoscopy report. Our study shows that these reports are often incomplete-in fact, none of the EGD reports contained all 11 QI criteria, and only Fig. 1 Distribution of number of quality indicators (QIs) reported at the pretreatment endoscopy among 115 patients 34% contained ≥ 6 criteria. We also found that reporting compliance with known QIs varied widely when comparing studies performed at a large cancer center (MSK) to those performed by outside providers. Some specific QIs were reported with relatively high compliance and others with low compliance. This likely reflects the fact that even if each QI has the same value among the guidelines, some of those are less clinically relevant in our opinion (i.e., EUS tumor thickness) and perhaps redundant (i.e., Barrett's presence and Barrett's Prague criteria). Furthermore, the EUS criteria, such as nodal size, echogenicity, and location, are less important in the most recent AJCC classifications that focus more on node count in EUS staging. 7 In patients who are candidates for surgical resection, EGD has an important role in defining the patient's anatomy which then guides further preoperative decision-making. Determining the location of the GEJ is critical for appropriately classifying the tumor location in relationship to the esophagus and stomach. Extension of the tumor across the GEJ might influence the choice of induction treatment (chemotherapy alone versus chemoradiation) and the extent of resection (esophagectomy versus gastrectomy). Nevertheless, this information was reported for < 50% ofendoscopies in our study. Ravindran et al. analyzed the quality of EGD reporting for gastric cancer and found poor compliance with reporting the distance of the tumor from the GEJ. 8 Furthermore, the authors of that study found that surgeons often request repeat EGD before advising patients about Fig. 2 Quality indicatorspecific rates among 115 patients who underwent pretreatment esophagogastroduodenoscopy. GEJ, gastroesophageal junction Fig. 3 Comparison of specific quality indicators in the esophagogastroduodenoscopy report between our institution (Memorial Sloan Kettering [MSK] ) and an outside hospital (OSH). GEJ, gastroesophageal junction among 53 patients with EGD at both their surgical options, which reflects a lack of information in the original report necessary for operative planning.
EGD is also utilized to assess the extent of disease in patients with Barrett's esophagus, as well as to characterize the extent of tumor extension. This information is necessary preoperatively in order to ensure complete tumor resection with negative margins. Among the EGD-specific QI criteria, compliance was lowest for the Prague C&M classification. This classification-in which C represents the circumferential extent of disease and M represents the maximum extent of disease-can have important implications for therapy. 9 Longsegment circumferential Barrett's esophagus may require the use of several endoscopic therapy sessions or may require more careful consideration of surgical margins during esophagectomy. Currently, the Prague C&M classification has been validated for patients with benign Barrett's, it has not been validated in the setting of a malignant mass, where the location of the EG junction may have been obliterated. Therefore, the usefulness of this measure as a QI criterion is uncertain at this time. Although the location of the tumor was often reported in OSH reports, compliance with reporting the proximal edge and distal edge of the tumor barely reached 50% overall, with 56% for the proximal edge and 47% for the distal edge. Higher compliance was observed for repeat EGD reports at MSK, with 98% compliance for reporting the proximal edge and 92% for the distal edge. In a French study of patients with esophageal squamous cell cancer, Granger et al. concluded that, although tumor location and length are essential information for therapeutic decision-making such as surgical planning, establishing the radiotherapy field, or performing endoscopic treatment, the reporting compliance for tumor length and upper border and lower border of the tumor were only 51, 79, and 41%, respectively in their study. They did not assess the overall compliance rate for QI measures on EGD reports. 10 Lastly, we observed a lack of standardized terminology in reporting the degree of lumen obstruction and tumor circumferential extension.
The findings from the EUS reports were more encouraging: 71 and 72% of the EUS reports at OSH and MSK, respectively, contained ≥ 5 QIs. Among the EUS-specific QI criteria, compliance was lowest for nodal FNA at both OSH and MSK, at 23 and 11%, respectively. This, however, may be appropriate, as endoscopists typically use FNA only when suspicious nodes are encountered and the procedure can be performed in a safe fashion, minimizing the risk of cancer cell spread and avoiding crossing the tumor. These low percentages are also related to the fact that most of our population had advanced disease with a T-stage ≥ 3 in the 54% of cases; thus, for those the FNA is not needed and it does not affect the treatment, as typically for these patients, neoadjuvant therapy is recommended regardless of the node FNA status. Conversely, FNA would be strongly indicated in patients with T1 and T2 stages with suspicious nodes on EUS, to better select patients who may benefit from induction treatment. Furthermore, FNA would be of greatest benefit in confirming the malignant nature of distant nodes, such as proximal peritracheal nodes in a patient with an EG junction tumor, but this type of analysis was not feasible in our study, and is not the emphasis of the existing published QI guidelines.
The need to evaluate and improve the quality of endoscopic reports through standardization and higher compliance, in order to maximize the utility of these procedures in today's era of multidisciplinary care, has been discussed among gastrointestinal practitioners for some time. [11] [12] [13] Previous attempts have been made to standardize reporting for colonoscopy [14] [15] [16] and EGD for gastric cancer. 8 Studies have assessed the compliance of EGD reporting for benign diseases such as Barrett's esophagus, [17] [18] [19] reflux, ulcers, and gastritis. 20 However, to date, Fig. 4 Comparison of specific quality indicators in the endoscopic ultrasound (EUS) report between our institution (Memorial Sloan Kettering [MSK] ) and an outside hospital (OSH). FNA, fine needle aspiration only one study has assessed the accuracy of EGD reporting for esophageal cancer. 10 The variability observed with reports among different institutions and the compliance variability with specific QIs can be perhaps due to the different personal interpretation and interest of the operator performing the procedure. The primary focus of the gastroenterologist performing the initial endoscopy is likely on obtaining a diagnosis, rather than on factors needed by the oncologists and surgeons for planning subsequent treatment. Some of the information lacking on the EGD reports can be obtained with a barium esophagram which can demonstrate the location of the tumor, its proximal and distal extension, and the presence of hiatal hernias. Although these two studies should be complementary, the role of an accurate endoscopic description remains crucial.
Strategies to increase compliance with reporting may include increased communication and feedback to outside providers that are providing referrals to surgeons and oncologists for esophageal cancer care. Adopting a common report template (eventually computer-based) can provide the same amount of information delivered by each provider regardless of the center where the procedure is performed. This can also increase the quality of EGD and EUS reports, using a common and standard terminology and reducing the wide difference that is currently observed. An example of EGD and EUS reports which include all of the recommended QIs is attached ( Supplementary Figs. 1 and 2) .
Standardization of reporting is therefore important to avoid personal interpretation and ensuring detailed documentation that can be used by all providers involved in future treatments. Additionally, this may reduce the need for repeating studies. To date, QIs on the endoscopic description of the esophageal cancer have been reported only from the aforementioned national guidelines.
In fact, even the recently published ASGE and ACG update on quality indicators for endoscopic procedures focused the attention on the evaluation of the frequency of adoption of pre-, intra-, and post-procedure QIs and their level of evidence, especially for benign conditions. This update did not mention which QIs should be adopted and strictly recommended during the diagnosis of esophageal cancer. 21 Per our knowledge, this is the first study to assess the quality of the endoscopy report and the compliance with QIs established by national guidelines reported during the assessment of patients with esophageal cancer.
Our study has several limitations. First, the endoscopic reports evaluated are mostly limited to one geographical area, although many different gastroenterology practices were included. As such, the pattern of non-compliance demonstrated by this study may not be reflective of endoscopic practices across the country. Additionally, the provider doing the first endoscopy-mainly done at OSH-was not always aware of the diagnosis of cancer, and it may be possible that once a mass was discovered, he/she might have become primarily focused on obtaining a diagnosis, and less focused on the other details. Endoscopist effect might be of concern in MSK reports, which were provided by only five endoscopists (reports from OSH were generally provided by different endoscopists). We investigated this potential bias by comparing the overall sample mean to the grand mean (calculated as the average of the five individual mean scores from each endoscopist) and found there was negligible difference between the estimates (Supplementary Table 1 ). Finally, though we experienced a couple of cases with a poor endoscopic report due to the lack of adequate margin description resulted in an intraoperative change on the patients surgical approach, in particular from a planned gastrectomy to esophagectomy, we were not able to evaluate how often the lack of information on endoscopy reports delayed treatment delivery or resulted in the provision of inappropriate treatment.
In summary, our study shows that endoscopic assessment reports for patients with esophageal cancer commonly lack standardization and key descriptors of the tumor and Barrett's esophagus. Although the reports were more detailed at a large institution focused on cancer care (in this case, MSK), useful information was still often missing. Standardization of EGD and EUS reports, in accordance with the published guidelines, will increase QI compliance rates and potentially improve patient care by enhancing communication among all involved providers, decreasing the need to repeat procedures and improving the ability to appropriately tailor treatment options.
